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The title compound, [Mn(C 3 H 7 NO) 6 ][Cr(NCS) 5 (C 3 H v NO)], 
was obtained unintentionally as a product of an attempted 
synthesis of heterometallic complexes based on Reineckes 
anion using manganese powder, Reineckes salt and l-(2- 
hydroxyethyl)tetrazole as starting materials. The crystal 
structure of the complex consists of an [Mn(dmf) 6 ] 2+ cation 
and a [Cr(NCS) 5 (dmf)] 2 ~ anion (dmf = dimethylformamide). 
The Mn" and Cr m atoms show a slightly distorted octahedral 
Mn0 6 and CrN 5 0 coordination geometries with adjacent 
angles in the range 85.29 (13)-95.96 (14)°. 

Related literature 

For structures including [Mn(dmf) 6 ] 2+ cations, see: Khutornoi 
et al. (2002); Bencini et al. (1992). For background to direct 
synthesis, see: Makhankova (2011). 



Experimental 

Crystal data 

[Mn(C 3 H 7 NO) 6 ] [Cr(NCS) 5 - 

(C 3 H v NO)] 
M r = 909.01 
Monoclinic, P2^/c 
a = 15.327 (3) A 
b = 17.742 (2) A 
c = 17.278 (2) A 

Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 diffractometer 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 
Diffraction, 2010) 
T min = 0.735, r maI = 0.922 

Refinement 

R[F 2 > 2a(F 2 )] = 0.053 

wR(F 2 ) = 0.100 

5 = 0.67 

9620 reflections 

463 parameters 



Table 1 

Selected bond lengths (A). 



P = 110.36 (2)° 
V = 4404.9 (11) A 3 
Z = 4 

Mo Ka radiation 
p = 0.82 mm -1 
T = 294 K 

0.40 x 0.20 x 0.10 mm 



20206 measured reflections 
9620 independent reflections 
2863 reflections with / > 2o'(7) 
R iM = 0.092 



4 restraints 

H-atom parameters constrained 
A/w = 0.85 e A~ 3 
Ap mi „ = -0.57 e A~ 3 



Crl-N8 


1.969 (4) 


Mnl-04 


2.133 (4) 


Crl-N9 


1.977 (4) 


Mnl-03 


2.140 (4) 


Crl-Nll 


1.996 (4) 


Mnl-Ol 


2.140 (3) 


Crl-07 


1.999 (3) 


Mnl-06 


2.143 (3) 


Crl-N7 


2.002 (4) 


Mnl-05 


2.167 (3) 


Crl-N12 


2.006 (4) 


Mnl-02 


2.171 (3) 



Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2010); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXTL 
(Sheldrick, 2008); program(s) used to refine structure: SHELXTL; 
molecular graphics: XP in SHELXTL; software used to prepare 
material for publication: publCIF (Westrip, 2010). 

We thank Viktoriya V. Dyakonenko for the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2065). 
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Hexakis(dimethylformamide-/cO)manganese(ll) (dimethylformamide-tfO)penta- 
kis(thiocyanato-tfN)chromate(lll) 

ValentynaV. Semenaka, Oksana V. Nesterova, Vladimir N. Kokozay, IrinaV. Omelchenko and 
OlegV. Shishkin 

Comment 

Continuing our research on direct synthesis of heterometallic complexes using Reineckes salt, 

(NH)4[Cr(NCS)4(NH 3 )2].H 2 0, as a source of building blocks or metalloligands (Makhankova, 2011), we present here a 
new Mn'VCr 111 complex, which was obtained unintentionally as a product of an attempted reaction of manganese powder, 
Reineckes salt and l-(2-hydroxyethyl)tetrazole in dmf (dimethylformamide). The crystal structure of the complex 
consists of a slightly distorted octahedral [Mn(dmf) 6 ] 2+ cation and [Cr(NCS) 5 (dmf)] + anion blocks (Fig. 1). Manganese 
centers have octahedral coordination environment of six oxygen atoms of dmf ligands. The Mn-0 bond lengths vary in 
the range of 2.133 (4) - 2.171 (3) A that is in good agreement with those in [Mn(dmf) 6 ][Mo6Br 8 (NCS)6] [2.152 A 
(Khutornoi et al, 2002)]. The cis and trans O-Mn-0 bond angles vary from 85.29 (13)° to 95.96 (14)° and from 
173.81 (14)° to 175.64 (13)°, respectively. The Cr(III) ions have ON 5 environment formed by N atoms of NCS groups 
and O atom of dmf that replace NH3 groups of initial complex anion of Reineckes salt. The Cr-N(O) bond lengths vary 
from 1.969 (4) to 2.006 (4) A. The cis and trans N-Cr-N(O) bond angles vary from 86.51 (13)° to 92.83 (16)° and from 
175.62 (12)° to 179.24 (17)°, respectively. 

Experimental 

Manganese powder (0.069 g, 1.25 mmol), NH 4 [Cr(NCS) 4 (NH 3 ) 2 ] H 2 0 (0.443 g, 1.25 mmol), NH 4 NCS (0.095 g, 1.25 
mmol), 1 -(2-hydroxyethyl)tetrazole (0.5 g, 2.5 mmol) and dmf (20 ml) were heated to 50-60° and stirred magnetically 
until total dissolution of the manganese was observed (4.2 h). Dark blue crystals suitable for the X-ray crystallographic 
study were deposited after successive addition of Pr'OH into the resulting blue solution. The crystals were filtered off, 
washed with dry Pr'OH and finally dried in vacuo at room temperature. Yield: 0. 17 g. Anal. Calc. for 
C 26 H 4 9MnCrN 12 0 7 S 5 : Mn, 6.04; Cr, 5.72; C, 34.35; H, 2.86; N, 18.49; S, 17.63. Found: Mn, 6.0; Cr, 5.9; C, 34.5; H, 3.0; 
N, 18.6; S, 17.7% IR (KBr, cm" 1 ): 3420(w, br), 2964(sh), 2930(w or m), 2807(w), 2116(sh), 2081(vs), 1688(sh), 1653(vs), 
1556(sh), 1496(sh), 1425(sh), 1373(m), 1241(morsh), llll(m), 1058(sh), 971(w), 865(w), 708(sh), 673(m), 481(w). The 
compound is sparingly soluble in dmso and dmf, insoluble in water. 

Refinement 

Structure was solved by direct methods and refined against F 2 within anisotropic approximation for all non-hydrogen 
atoms. All hydrogen atoms were located geometrically and refined within riding model approximation with C — H = 
0.96 (1) A and £/ lso (H)= 1.5Ueq(C) for methyl group H atoms, and C— H = 0.93 (1) A and £/ ls0 (H)= 1.2Ueq(C) for 
carbonyl H atoms. 03— C7 bond length was restrained to 1.250 (2) A value, N3— C7 to 1.330 (3) A, N3— C8 and N3— 
C9 to 1.450 (2) A. Some pairs of atoms (CI and C7, C3 and C8, C5 and C9) were constrained to have the same 
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anisotropic displacement parameters. 
Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell refinement: CrysAlis RED (Oxford Diffraction, 2010); 
data reduction: CrysAlis RED (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXTL (Sheldrick, 
2008); program(s) used to refine structure: SHELXTL (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 
2008); software used to prepare material for publication: publCLF (Westrip, 2010). 




Figure 1 

Crystal structure of the complex, showing the atom numbering, with 45% probability displacement ellipsoids 
Hexakis(dimethylformamide-/fO)manganese(ll) (dimethylformamide-/fO)pentakis(thiocyanato-/i:iV)chromate(lll) 



Crystal data 

[Mn(C 3 H 7 NO) 6 ] [Cr(NCS) 5 (C 3 H 7 NO)] 

M r = 909.01 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

« = 15.327 (3) A 

6= 17.742 (2) A 

c= 17.278 (2) A 

P= 110.36(2)° 

V= 4404.9 (11) A 3 

Z = 4 

Data collection 

Oxford Diffraction Xcalibur Sapphire3 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 16.1827 pixels mm" 1 
co scans 



F(000)= 1896 

D x = 1.371 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 300 reflections 

(9 = 3.2-28.5° 

fi = 0.82 mm" 1 

T=294K 

Block, blue 

0.40 x 0.20 x 0.10 mm 



Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2010) 
T mm = 0.735, 7 max = 0.922 
20206 measured reflections 
9620 independent reflections 
2863 reflections with/> 2fr(7) 
Rim = 0.092 
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= 27.5 C 

? ^min 2.7 

h = -19— >19 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 2o<^ 2 )] = 0.053 

wR{F 2 ) = 0.100 

5=0.67 

9620 reflections 

463 parameters 

4 restraints 

104 constraints 

Primary atom site location: structure-invariant 
direct methods 



k= -23^22 
/ = -12-»22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/l^F 2 ) + (0.0294P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.85 e A" 3 
Apmm = "0.57 e A" 3 



Special details 

Experimental. Absorption correction: CrysAlis RED (Oxford Diffraction, 2010) Empirical absorption correction using 
spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ^(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 

l-Mso ' ^eq 


Crl 


0.22880 (5) 


0.21566(4) 


0.23165 (5) 


0.0298 (2) 


Mnl 


0.70617 (5) 


0.21884 (4) 


0.26170 (5) 


0.0372 (2) 


Nl 


0.8824 (3) 


0.0894 (2) 


0.1622 (2) 


0.0450 (12) 


N2 


0.4621 (3) 


0.0800 (2) 


0.1678 (3) 


0.0393 (11) 


N3 


0.6171 (3) 


0.3210 (2) 


0.4454 (3) 


0.0520 (13) 


N4 


0.9826 (3) 


0.3188(2) 


0.3868 (2) 


0.0329 (10) 


N6 


0.7430 (3) 


0.4134 (2) 


0.1329 (3) 


0.0361 (10) 


N7 


0.1901 (3) 


0.1206 (2) 


0.1662 (2) 


0.0315 (10) 


N8 


0.1676 (3) 


0.1834 (2) 


0.3092 (2) 


0.0340 (10) 


N9 


0.2747 (3) 


0.3103 (2) 


0.2927 (3) 


0.0423 (12) 


N10 


0.3868 (3) 


0.3073 (2) 


0.1029 (2) 


0.0329 (10) 


Nil 


0.3458 (3) 


0.1635 (2) 


0.2994 (2) 


0.0357 (11) 


N12 


0.1107 (3) 


0.2669 (2) 


0.1626 (2) 


0.0353 (11) 


01 


0.7688 (2) 


0.14527 (17) 


0.1978 (2) 


0.0477 (10) 


02 


0.5714(2) 


0.17089 (17) 


0.1918(2) 


0.0441 (9) 


03 


0.6391 (3) 


0.2817(2) 


0.3308 (3) 


0.0773 (13) 


04 


0.8408 (2) 


0.2668 (2) 


0.3198 (2) 


0.0544(11) 


05 


0.7315 (2) 


0.12866 (18) 


0.35140 (19) 


0.0438 (9) 


06 


0.6900 (2) 


0.30489(18) 


0.1707 (2) 


0.0447 (9) 


07 


0.2835 (2) 


0.24700 (16) 


0.14712(19) 


0.0387 (9) 


SI 


0.15171 (9) 


-0.02018 (7) 


0.08949 (9) 


0.0478 (4) 
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A 1 O A 

0.3629 


A ACA* 

0.059* 




C20 


A OO C A / A\ 

0.8854 (4) 




A AT AO t^i \ 

—0.0308 (3) 


A TOOO /O \ 

0.3888 (3) 


A A "7 O "7 /1 A\ 

0.0727 (19) 




H20A 


A A") O O 

0.9328 




0.0012 


A O O OO 

0.3823 


A 1 AA sk 

0.109* 




H20B 


A O /" O A 

0.8689 




-0.0686 


A O /I C 

0.3465 


A 1 AAsk 

0.109* 




H2UC 


A AAOO 

0.9082 




A AC A C 

—0.0546 


A /I /I OA 

0.4420 


A 1 AA* 




Czl 


A Q //I \ 

0. /258 (4) 




A AO C A /0\ 

— 0.0Z50 (3) 


A 10/10 f1\ 

0.3849 (3) 


U.U /4 (z) 




H21A 


0.6/63 




A A 1 f\C 

0.0106 


A 1 Q A O 

0.3842 


A 1 1 A* 
U.11U* 




t n 1 ri 

H21B 


A H A(\A 

0.7404 




A AC A C 

-0.0545 


A A1 A C 

0.4345 


A 1 1 A* 

0.110* 




H21C 


A T AA O 

0.7008 




-0.0576 


A O O H O 

0.3378 


0.110* 




Czz 


0. 1 /41 (3) 




A A/T n 

U.U61 3 (3 ) 


A 1 1 A o /o\ 

0. 134z (3) 


U.U3z5 (Izj 




C23 


A IOC/' - /1\ 

0.1256 (3) 




0.1623 (2) 


A O /I *7A /O \ 

0.3479 (3) 


0.0297 (12) 




C24 


A ") 1 O C 

0.3185 (4) 




A O C A O /O \ 

0.3642 (3) 


AOOIC /") \ 

0.3215 (3) 


A A/IOA /1 /1\ 

0.0420 (14) 




C25 


A 1 CC\C { A \ 

0.3606 (4) 




A l ion /O \ 

0.2789 (3) 


A 1 CAT /O \ 

0.1597 (3) 


A f\A O 1 /10\ 

0.0421 (13) 




TT1 C A 

riz5A 


A A A1 C 
0.4015 




O.zozz 


A O 1 O A 

0.2159 


A ACA* 
0.050* 




C26 


A AH /~ A f)\ 

0.4764 (3) 




A 1 A O 1 /O \ 

0.3431 (3) 


A 1 O A A /O \ 

0.1240 (3) 


AA/IO/1 /10\ 

0.0424 (13) 




H26A 


0.5055 




0.3450 


0.1830 


0.064* 




H26B 


A A CO C 

0.4685 




A OAT C 

0.3935 


A 1 AOO 

0.1022 


A AZT /I * 

0.064* 




rizoC 


U.5 145 




U.3 14y 


A 1 AAA 
0.1009 


A A/T/l * 




V.Z / 


U.JZ7 1 \Jj 




W. JVJZJ J 








H27A 


0.2659 




0.2927 


0.0128 


0.066* 




H27B 


0.3508 




0.2619 


-0.0085 


0.066* 




H27C 


0.3322 




0.3489 


-0.0100 


0.066* 




C28 


0.3953 (3) 




0.1229 (3) 


0.3477 (3) 


0.0314(12) 




C29 


0.0390 (4) 




0.2920 (3) 


0.1304 (3) 


0.0383 (13) 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


U 33 


U u 




IP 


Crl 


0.0311 (4) 


0.0319(4) 


0.0270 (5) 


0.0015 (4) 


0.0110(4) 


0.0068 (4) 


Mnl 


0.0416(5) 


0.0327 (4) 


0.0430 (5) 


-0.0013 (4) 


0.0221 (4) 


-0.0004 (5) 


Nl 


0.026 (2) 


0.060 (3) 


0.051 (3) 


0.000 (2) 


0.016(2) 


-0.020 (3) 


N2 


0.043 (3) 


0.038 (3) 


0.034 (3) 


-0.010 (2) 


0.011 (2) 


-0.001 (2) 


N3 


0.041 (3) 


0.088 (3) 


0.036 (3) 


0.024 (3) 


0.025 (2) 


0.012(3) 


N4 


0.042 (3) 


0.023 (2) 


0.028 (3) 


-0.009 (2) 


0.006 (2) 


-0.002 (2) 


N6 


0.033 (2) 


0.029 (2) 


0.045 (3) 


-0.001 (2) 


0.012 (2) 


0.011 (2) 


N7 


0.028 (2) 


0.041 (2) 


0.026 (3) 


0.004 (2) 


0.009 (2) 


0.009 (2) 


N8 


0.029 (2) 


0.045 (3) 


0.028 (3) 


0.009 (2) 


0.012 (2) 


0.001 (2) 


N9 


0.049 (3) 


0.037 (3) 


0.037 (3) 


0.004 (2) 


0.010 (2) 


0.006 (2) 


N10 


0.036 (3) 


0.039 (3) 


0.030 (3) 


-0.002 (2) 


0.018 (2) 


0.013 (2) 


Nil 


0.038 (3) 


0.041 (3) 


0.030 (3) 


0.001 (2) 


0.014 (2) 


0.004 (2) 


N12 


0.042 (3) 


0.032 (3) 


0.033 (3) 


0.002 (2) 


0.014 (2) 


0.003 (2) 


01 


0.043 (2) 


0.057 (2) 


0.051 (3) 


0.001 (2) 


0.027 (2) 


-0.004 (2) 


02 


0.049 (2) 


0.0298 (18) 


0.055 (3) 


-0.0079(19) 


0.021 (2) 


0.0002 (19) 
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L)3 


0.08Z (3) 


A ACA /OA 

0.05V (Z) 


A AOO /0\ 

0.053 (3J 


A AAO ZO\ 

—0.003 (2) 


A A 1 O /O A 

0.015 (3) 


A A/1 T /O A 

—0.04/ (3) 


U4 


A f\A 0 /OA 

0.043 (Z) 


A AC C /O A 

0.055 (3) 


A ACA ZO\ 

0.050 (3) 


A A 1 1 ZO\ 

—0.011 (2) 


A AA/1 /OA 

-0.004 (z) 


A AAT /OA 

0.00/ (Z) 


U5 


A (\AH /OA 

0.04 / (z) 


a a /i o /o a 
0.045 (Z) 


A AO 1 /OA 

0.031 (2) 


A A 1 1 ZO\ 

—0.011 (2) 


A AAT /OA 

0.00/ (z) 


A AAOO /1 AA 

o.oozz (iy) 


U6 


A AT /I /OA 

0.034 (Z) 


A A/1 A /OA 

0.040 (Z) 


A ACO 

0.053 (3) 


A AA/iO / 1 0\ 

—0.0065 (15) 


A AA/; 1 /1 OA 

0.0061 (15) 


A AAT/; /1 AA 

0.00/6 (iy) 


U / 


A A/1 A /OA 
0.040 (2) 


A A/1 AT /1 Q\ 

0.040/ (iy) 


A A/1 1 /0\ 

0.041 (ZJ 


A AAAO (\ 0^ 

—0.0003 (Ioj 


A AOAO /1 O^ 

O.OzOo (1^) 


a aa/;o /1 T^ 
0.0063 (1 /) 




A A/1 1 /n\ 

0.0461 (9) 


A A/1AO /OA 

0.040Z (8) 


A A/1 T A / 1 A\ 

0.04 /y (ioj 


A AAO O ZO\ 

—0.0033 (5) 


A AA/1 T /OA 
0.004/ (5) 


A AATA /OA 

— o.oo/y (5) 


CO 

bz 


A ncc/: / 1 a A 
0.0556 (10) 


A A£AC /AA 

0.0605 (y) 


A A£ /I 0 /1 1\ 

0.0643 (11) 


A A 1 1 1 (Q\ 
0.0111 (5) 


A A/1 1 A /AA 

o.o4io (y) 


A AO OA /AA 

o.ozzy (y) 


h3 


a Aim / 1 1 a 
0.0/03 (11) 


A AC 1 1 /A A 

0.0513 (y) 


A A/ITO /1 0\ 

0.06 /z (lz) 


A A 1 O A iC\ \ 

—0.0134 (y) 


A A 1 /TA / 1 AA 
0.0 169 (10) 


A AA£0 /AA 

—0.0065 (y) 


C/l 

b4 


A A/1 CO /OA 
0.045Z (V) 


A A/;0/1 /OA 

0.00Z4 {y) 


A AOOC /OA 

o.o3y5 (y) 


A A1 T 1 /OA 

0.01 / 1 {<$) 


A AAAO /T^ 

0.0005 ( /) 


A AAO/; /OA 

0.0036 (8) 


c c 

JO 


A AC 1 A / 1 A A 

U.UM4 (10) 


A AAO O /1 T\ 

O.OSoz (Iz) 


A A/1 O C / 1 A\ 

0.04Z5 (10) 


A AO OA /1 A\ 

o.o3zy (ioj 


A A 1 A/1 /OA 

0.0104 (5) 


A AAAO /AA 

-o.oooz (y) 


CI 


A ACO /OA 

o.o5y (J) 


A AO A (A A 

0.084 (4) 


A AAC ( A\ 
0.095 (4J 


A AA£ /OA 

—0.006 (3) 


A A1 A /OA 
O.Oiy (3) 


A AAO /OA 

0.003 (3) 


Cz 


A AjC 1 //I A 

0.061 (4) 


A AOO /CA 

0.088 (5) 


A AOO /C\ 

0.055 (5) 


A AA 1 / A\ 

—0.001 (4) 


A AO C (A A 

0.035 (4) 


A AO //I A 

—0.036 (4) 


C3 


A AOO ( A\ 

o.oyy (4) 


A ACO /0\ 

0.053 (3 ) 


A 1 OT f£\ 
0. 15 / (0) 


A AA/1 /OA 

0.004 (3 ) 


A AOO i A\ 

0.053 (4) 


A AAO /0\ 

0.008 (3 ) 


C4 


A AO C /I A 

0.035 (J) 


A A/1 1 /O \ 

0.043 (3) 


A A/IO //IA 

0.043 (4) 


A AA1 /OA 

0.001 (3) 


A A 1 A /OA 

0.014 (3) 


A AAO /OA 

-0.008 (3) 


C5 


A ATI /OA 

0.0/3 (J) 


A AOT /"IA 

0.08 / (3) 


A AOO //1\ 

0.05Z (4J 


A A1 O /OA 

— 0.01Z (3) 


A AAO /OA 

0.003 (3) 


A AA 1 /O A 

0.001 (3) 


C6 


A AC A iA A 

0.054 (4) 


A AC O / A A 

0.058 (4) 


A ACO //I \ 

0.05Z (4) 


A AA/1 /OA 

0.004 (3) 


A AAA /OA 
0.00y (3) 


A AAO /OA 

—O.OOz (3) 


ATC 

JN5 


A a/;a /OA 
0.060 (3) 


A AC 1 /0\ 

0.05 1 (3 J 


A AOA /O 1 * 

0.036 (3J 


A A1 1 /0\ 

—0.011 (3) 


A A 1 O /OA 

o.oiy (3 ) 


A AAO /OA 

o.ooy (3 ) 


c / 


A ACA /OA 

o.05y (3) 


A AO /I //IA 

0.084 (4) 


A AAC ( A\ 
0.095 (4J 


A AA/; /OA 

—0.006 (3) 


A A1 A /OA 

o.oiy (3) 


A AAO /OA 

0.003 (3) 


Co 


A AAA (A A 

o.oyy (4) 


A ACO /OA 

0.053 (3) 


A 1 OT 

0.15/ (6) 


A AA/1 /OA 

0.004 (3) 


A AOO //1A 

0.053 (4) 


A AAO /OA 

0.008 (3) 


C9 


A ATI /"IA 
0.0/3 (3) 


A AOT /OA 

0.08 / (3) 


A AOO (A \ 

0.05Z (4) 


A A1 O /OA 

— 0.01Z (3) 


A AAO /OA 

0.003 (3) 


A AA 1 /OA 

0.001 (3) 


CIO 


A A70 //I A 
0.0 /Z (4) 


A AO/1 /0\ 

0.0z4 (3 J 


A A/1 1 ( A\ 

0.041 (4J 


A AAO /OA 

0.003 (3) 


A AO A /0\ 

0.030 (3 ) 


A A 1 O /0\ 

0.01Z (3 ) 


Cll 


A AT/I //IA 
0.0/4 (4) 


A A/; 1 //I A 

0.061 (4) 


A A/1 £ //1\ 

0.046 (4J 


A AO O (A A 

— 0.03Z (4) 


A A 1 A /OA 

—o.oiy (3) 


A AAO /OA 

0.008 (3) 


/-in 

Clz 


A AC/T / /I A 

0.056 (4) 


A A A £ /O A 

0.046 (3) 


A AC / -1 \ 

0.056 (4) 


A AAA /OA 

-0.009 (3) 


A A 1 A /O A 

0.019 (3) 


A AA 1 /O A 

0.001 (3) 


C16 


A AOQ /OA 

0.0z8 (3) 


A AC C ( A\ 

0.055 (4; 


A A/1 O //I A 

0.043 (4) 


A A 1 A /0\ 

0.010 (3) 


A AOO /OA 

O.Ozz (3) 


A AAC /O^ 

0.005 (3) 


CI / 


A A/11 /OA 

0.04Z (3 ) 


a a/;o ( /IA 
0.065 (4) 


A A/IO //1\ 

0.04z (4j 


A A 1 O /O^ 

— 0.01Z (3) 


A AA/1 /OA 

—0.004 (3 ) 


A A 1 A /0\ 

0.010 (3 ) 


Clo 


A A/C 1 //I A 

0.061 (4) 


A AOA /OA 

O.Ozy (3) 


A ATO ( A\ 
0.0 /Z (4J 


A AAO /OA 

— 0.00Z (3) 


A AO A /O A 

0.0z4 (3) 


A AA/1 /OA 

0.004 (3) 


C19 


A AC C / A\ 

0.055 (4) 


A A A 1 //I \ 

0.041 (4) 


A A A A //I \ 

0.040 (4) 


A A 1 A /O A 

-0.019 (3) 


A AAO /OA 

O.OOz (3) 


A AAO /OA 

0.008 (3) 


CzO 


A 1 A 1 /C A 

0.101 (5) 


A AC C i A \ 

0.055 (4) 


A /C\ 

0.060 (5) 


A A 1 A i A \ 
0.010 (4) 


A AO/C //1A 

0.0Z6 (4) 


A AAA //IA 

o.ooy (4) 


/^o 1 
Czl 


A 1 1 1 

0.111 (6) 


A A/^O ( A\ 

0.06Z (4) 


A A/IO //H 

0.04z (4J 


A A1C 

—0.033 (4) 


A A 1 O / A\ 

o.oiy (4) 


A AA1 /O^ 

—0.001 (3) 


Czz 


A AO 0 /O A 

0.023 (3) 


A A A O /O \ 

0.048 (3) 


A AOO /O \ 

O.Ozz (3) 


0.006 (3) 


A AAO /OA 

0.002 (2) 


A A 1 1 /O A 

0.011 (3) 


Cz3 


0.0/5 (3) 


A AOA /1\ 

o.o/y (3) 


A AO A /O \ 

0.0Z4 (3J 


A AAA ZO\ 
0.009 (I) 


A AA1 ZO\ 

—0.001 (Z) 


A AAO ZO\ 

—0.002 (z) 


CIA 


0 0S4 


0 041 ^3"> 


u.Ujj ^h-j 


n 003 

U.UUJ ) 




nnio 


C25 


0.041 (3) 


0.031 (3) 


0.053 (4) 


0.003 (3) 


0.014(3) 


-0.004 (3) 


C26 


0.030 (3) 


0.055 (3) 


0.038 (3) 


-0.007 (3) 


0.008 (3) 


-0.001 (3) 


C27 


0.035 (3) 


0.056 (3) 


0.038 (4) 


0.006 (3) 


0.009 (3) 


0.008 (3) 


C28 


0.031 (3) 


0.036 (3) 


0.031 (3) 


-0.002 (3) 


0.015 (3) 


-0.005 (3) 


C29 


0.054 (4) 


0.035 (3) 


0.029 (3) 


0.011 (3) 


0.019(3) 


0.002 (3) 



Geometric parameters (A, °) 



Crl— N8 


1.969(4) 


C2— H2C 


0.9600 


Crl— N9 


1.977(4) 


C3— H3A 


0.9600 


Crl— Nil 


1.996(4) 


C3— H3B 


0.9600 


Crl— 07 


1.999 (3) 


C3— H3C 


0.9600 


Crl— N7 


2.002 (4) 


C4— H4A 


0.9300 


Crl— N12 


2.006 (4) 


C5— H5A 


0.9600 


Mnl— 04 


2.133(4) 


C5— H5B 


0.9600 


Mnl— 03 


2.140 (4) 


C5— H5C 


0.9600 


Mnl— 01 


2.140 (3) 


C6— H6A 


0.9600 


Mnl— 06 


2.143 (3) 


C6— H6B 


0.9600 
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Mnl — 05 


2.167 (3) 


C6 — H6C 


A A /. A A 

0.9600 


Mnl — 02 


2.171 (3) 


N5 — C19 


1.329 (6) 


XT 1 P 1 

Nl — CI 


1 T /in /TX 

1.340 (7) 


N5 — C21 


1.421 (6) 


XT 1 P "> 

Nl — C2 


1.430 (6) 


N5 — C20 


1 A £. A /£\ 

1.460 (6) 


XT 1 P ") 

Nl — C3 


1.432 (6) 


p -7 TTT A 

C7 — H7A 


A filAA 

0.9300 


N2 — C4 


1.290 (6) 


/- 1 0 T TO A 

C8 — H8A 


0.9600 


\n p / 

N2 — Co 


1.428 (6) 


p 0 TTOn 

C8 — H8B 


A A/"AA 

0.9600 


N2 — C5 


1.488 (6) 


C8 — H8C 


0.9600 


XT'} 

N3 — C7 


1.326 (2) 


Z"" 1 A T TA A 

C9 — H9A 


A A C A A 

0.9600 


N3 — C8 


1 .444 (2) 


/"'A TTAT* 

C9 — H9B 


0.9600 


XTO P 

N3 — C9 


1.451 (2) 


C9 — H9C 


A n/"AA 

0.9600 


N4 — CIO 


1.334 (6) 


p 1 f\ T T 1 A A 

C10 — H10A 


A A1 AA 

0.9300 


xt a 

N4 — C12 


1.428 (5) 


pi 1 TT11A 

Cll — H11A 


A A/TAA 

0.9600 


XT A r'l 1 

N4 — Cll 


1 A^> A //^\ 

1.434 (6) 


p 1 1 Tii 1 n 

Cll — HUB 


A A/" A A 

0.9600 


N6 — C16 


1.328 (5) 


P 11 T T 1 1 P 

Cll — H11C 


0.9600 


N6 — C 1 8 


1.432 (5) 


/- 1 -1 r\ T T 1 1 A 

C12 — H12A 


0.9600 


XTzl nn 

N6 — C17 


1 /If 1 /r\ 

1.457 (5) 


p 1 -\ tti in 

C12 — H12B 


A A/TAA 

0.9600 


XT"7 P 

N7 — C22 


1 1 T/1 

1.174 (5) 


p 1 -\ TTI 1/1 

C12 — H12C 


A A/" AA 

0.9600 


XTO P^l 

N8 — C23 


1.142 (5) 


/~1 1 /" TTI / i 

C16 — H16A 


A AO A A 

0.9300 


XTA /~""t ii 

N9 — C24 


1.174 (5) 


pn tti n * 

C17 — H17A 


A A/T A A 

0.9600 


XT 1 a nc 

N10 — C25 


1.284 (5) 


pin T T 1 "7 D 

C17 — H17B 


a az:aa 

0.9600 


\ti a 

N10 — C27 


1 A a r\ sc\ 

1.440 (5) 


p I —1 TT 1 IP 

C17 — H17C 


A A/'AA 

0.9600 


NIO — C26 


1.441 (5) 


/"■< 10 T T 1 O A 

C18 — H18A 


0.9600 


xt 11 no 

Nil — C28 


1.162 (5) 


pi 0 t t 1 on 

CI 8 — H18B 


A A /_ A A 

0.9600 


XT 1-1 nin 

N12 — C29 


1.136 (5) 


pin TT 1 OP 

CI 8 — H18C 


0.9600 


01 — CI 


1.213 (6) 


P 1 A T T 1 A A 

C19 — H19A 


A A1 AA 

0.9300 


02 — C4 


1.270 (5) 


P1A TTin A 

C20 — H20A 


0.9600 


03 — C7 


1 ^i /i ^> /i\ 
1.242 (2) 


Pin T n An 

C20 — H20B 


A A/TAA 

0.9600 


04 — C 1 0 


1.223 (6) 


P1A TT1AA 

C20 — H20C 


A A/r:AA 

0.9600 


05 — C19 


1.238 (6) 


PI 1 T T1 1 A 

C2l — H21A 


0.9600 


06 — C16 


1.254 (5) 


pi 1 T Tl 1 T~"> 

C21 — H21B 


0.9600 




1.260 (5) 


C21 — H21C 


a az:aa 

0.9600 


SI — C22 


1 £1 O /C\ 

1.618 (5) 


C Til C A 

C25 — H25A 


A (IT AA 

0.9300 


S2 — C23 


1.649 (5) 


C26 — H26A 


0.9600 


S3— C24 


1.642 (6) 


C26— H26B 


0.9600 


S4— C28 


1.642 (5) 


C26— H26C 


0.9600 


C Z P ^> A 

S5 — C29 


1.626 (6) 


Pin T T1 *7 A 

C27 — H27A 


A A/CAA 

0.9600 


CI — H1A 


A AO A A 

0.9300 


C27 — H27B 


0.9600 


C2 — H2A 


0.9600 


P^T TT11P 

C27 — H27C 


0.9600 


/^-l T T1D 

C2 — H2B 


a a/:aa 

0.9600 






XTO /" ' .. 1 \m 

N8 — Crl — N9 


92.83 (16) 


\T1 P/T TTzT/" 1 

N2 — C6 — H6C 


1 AA C 

109.5 


XTO . 1 XT 1 1 

N8 — Crl — Nil 


AA CI /i c\ 

90.52 (15) 


tt/ a /~</r: TT/n 

H6A — C6 — H6C 


1 A A C 

109.5 


XTA f '•• 1 XT1 1 

N9 — Crl — N 1 1 


aa at / 1 £\ 
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